mic vitamin D refractory rickets of the simple type or "Phosphatdiabetes". Investigations on the pathogenesis of this disease by many workers were recently reviewed in detail (Fanconi, 1956; Swoboda, 1956; Winter et al., 1958) . Of many hypotheses regarding the cause of the disease the following two are most widely credited.
One is the hypothesis suggested by Albright et al.(1937; 1940) and that the disease is caused by the secondary parathyroid hyperfunction resulting from the lowering of serum calcium through the deficient absorption of calcium from the gastrointestinal tract. The other is the hypothesis proposed by Dent (1952; and Fanconi (1952; 1954; 1955) (1) Blood and urine were subjected to general chemical analysis. Phosphate clearance tests were performed.
(2) Parathyroid function tests of 3 kinds were made concerning 6 cases out of the above 8.
(a) Howard (1953) test (b) Ellsworth and Howard (1934) test (Lubell, 1957) (c) test Saline solution containing calcium as a salt was continuously injected into the vein for the duration from 10 to 13 hrs., and its quantity was gradually increased so that the value of calcium in serum might be kept either increasing at a moderate rate or within normal limits. And when the phosphate excretion in urine markedly decreased, 50u./m2 body surface of parathormone was injected into the vein and changes in urinary phosphate excretion were examined.
(3) Balance study of calcium and phosphorus was made in 6 cases by determining the amount of the two substances in the diet, urine and feces.
RESULTS
(1) In Table 1 Figure 1 . According to Howard's standard of judgment 1 case out of 5 was normal, 2 cases were in hyperparathyroid state and 2 other defied the judgment in deciding whether they were in hyperparathyroidism or hypoparathyroidism. (c) Fraser Test The results obtained by this method are shown in Figure 3 . Three out of 5 (i. e. M. S., T. S., M. K.) showed a remarkable decrease in the amount of phosphate excretion in urine from 3 to 5hrs. after the 1st injection of calcium salt into the vein, and they showed a marked increase in urinary phosphate excretion by injection of parathormone 7 to 8hrs. after the 1st injection of calcium salt. One case (i. e. T. O.) showed a gradual increase in the quantity of phosphate excretion in urine after starting the injection of calcium salt and showed a slight decrease in urinary phosphate excretion 8hrs. after the 1st injection of parathormone into the vein. Another case (i. e. K. M.) did not show any decrease even 10hrs. after starting the injection of calcium salt, when the patient showed a slight increase in urinary phosphate excretion by the parathormone injection.
(3) The balance study of calcium and phosphorus:
Three cases out of the 5 tested (i. e. M. S., T. S., T. O.) showed fecal calcium excretion above normal, This seems to be due either to parathyroid hyperfunction or to the basic defect in the renal tubular mechanism for the reabsorption of phosphate.
Fraser method revealed marked decreases in urinary phosphate excretion in proportion to increases in the quantity of intravenously injected calcium salt in 3 cases(i.e.M.S.,T.S.,M.K.).Existence of a basic defect in the renal tubular mechanism for the reabsorption of phosphate was therefore unlikly in these cases. Normalization of responsiveness to parathyroid hormone due to the temporary suppression of parathyroid function by calcium infusion would probably account for the increase of urinary phosphate excretion in response to intravenous injection of parathormone.Hypocalcemia and deficient absorption of calcium from the gastrointestinal tract moreover have already been known in these cases.It would therefore be safe to assume that the deficient absorption of calcium from the gastrointestinal tract resulted in the lowering of serum calcium which in turn caused secondary parathyroid hyperfunction followed by the deficient reabsorption of phosphate by the renal tubular mechanism,hypophosphatemia and
In another case(i.e.T.O.)the urinary phosphate excretion increased as the quantity of calcium injected into the vein increased,showing a slight decrease 8 hrs.after the 1st intravenous injection of calcium and a marked hyperphosphaturic response was obtained through parathormone.In this case the parathyroid gland might possibly be in a state of too advanced hyperfunction to be inhibited by intravenous calcium infusion,particularly in view of the fact that this case(i.e. T.O.)was suffering from a high degree of hypocalcemia and a marked deficiency in the absorption of calcium from the gastrointestinal tract.
The last case(i.e.K.M.)did not show any decrease in phosphaturia until 10 hrs.after starting the injection of calcium salt,when the patient showed a slight increase in urinary phosphate excretion following the parathormone injection.This case showed a normal serum calcium level,normal calcium absorption from the gastrointestinal tract and a high phosphate clearance.A basic defect in the renal tubular mechanism for the reabsorption of phosphate from the glomerular filtrate might therefore explain the metabolic abnormality in this case.
From these results it is suggested that at least 2 groups may be distinguished among cases of hypophosphatemic vitamin D refractory rickets of the simple type or Phosphatdiabetes.In 1 group,the deficiency in the absorption of calcium from the gastrointestinal tract is responsible,and the defect in the renal tubular mechanism for the reabsorption of phosphate in the other.These 2 types may show almost identical clinical picture but should be differentiated,
